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at least one locatiop within 
for 


for each image placing the 


What if claimed ia: 

1 , Air ethod off determining the position of an object relative to a 

reference frame from capftred images of the object based on triangulation, the 
captured images be ing take i by at least two cameras having overlapping fields of 
view within said reference ,: ranie, at least one of said cameras having an offset angle 
field of view thereof to extend beyond a boundary of said 
reference frame, sdd method comprising the steps of: 

cap wring an image of the object using each said at least two cameras at 
said reference frame; 
each location: 

dete 'mining the position of the object within each image and 
determined position into a coordinate system 
corresponding to that of sa d reference Same; and 

pre cessing ■ ;he determined positions to determine at least one of the 
position of the object at ea;h location and the offset angle of said at least one camera. 


is converted into 
system. 


The metho i of claim 2 wherein during said processing each said angle 
i rectangular (xjjO position within the reference frame coordinate 


Thfe method of claim 1 wherein the determined position of the object 
within each image is represented by an angle , said angle being equal to the angle 
formed between tne extrer lity of the field of view extending beyond the reference 
frame boundary a id a line extending from the camera that intersects the object within 
the image. 


The methojd of claim 3 wherein captured images are acquired by 
cameras at the ccrnera of a rectangular reference frame, each of said cameras having a 
field of view offset with lespect to said reference frame, during said processing each 
said angle ^ is o snvertec to an angle co, said angle a being represented by : 
-a 
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said angle & is fitted to the 


where; 


xouit and y< 
Xiajidysar 


S ig the camera offset; and 

a is equal to the angle <f> with the camera offset removed and 
references to the y^axis of t le reference frame coordinate system and wherein each 
e equation: 


;ai - 


», , are the rectangular coordinates of the camera; and 
e the rectangular coordinates of the object, thereby to yield 
the rectangular pojitiosi (x t yO and the camera offset. 


5. The method of claim 4 wherein the fitting is performed using a 

linearization technique. 


I 

I 

The methoc 


of claim 5 wherein said linearization technique is the 


Moore-Penrose pieudo-im -erse method 


7 . A jnethod c f determining the position of an object relative to a 

reference frame from capt wed images of the object based on triangulation, the 
captured images leing tak sn by at least two cameras having overlapping fields of 

20 view within the n ference frame, an extremity of the field of view of each said at least 
two cameras encc mpassin g a boundary of said reference frame, at least one of said 
cameras being of set caus ng the extremity of the field of view thereof to extend 
beyond said boundary, said method comprising the steps of. 

determining the position of the object within each image, the position 

25 of the object within each mage being represented by an angle, said angle being equal 
to the angle formsd between the extremity of the field of view encompassing the 
boundary of said referenc s frame and a line extending from the camera that intersects 
the object within the imaj p; 

dejterminii g the offset angle of said at least one camera; 

30 subtractin; [ the offset angle from the angle representing the position of 

the object within the ima, ;e taken by said at least one camera to calibrate the angle; 
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uaing the calibrated 
respect to the reference franie 


angles to calculate the position of the object with 
using triangulation. 


8. The method of claim 7 wherein each said at least two cameras is offset, 

the offset angle for each si d at least two cameras being determined and used to 
calibrate the angle*. 


9. In 
fields of view and 
where the position 
a reference frame 
image acquired b$ 
the steps of: 


system including at least two cameras having overlapping 
a processor to process image data of said at least two cameras, 
of an ol ject that is within the overlapping fields of view relative to 
s determined by triangulating object position data captured in an 
each ca nera, a method of calibrating the touch system comprising 


10. 


In 


determining 


using the < 


the offset angle of each camera relative to the reference 


using the o Ifset angle to calibrate the object position data; and 


ibrated object position data during triangulation to 


determine the position of said object relative to said reference frame. 


a touch system including a reference frame, and at least two cameras 
having fields of \iew that overlap within said reference frame, wherein the position of 
an object relative to the reference frame is determined from captured images of the 
object based on tiangulation, and wherein the fields of view of said at least two 
cameras are rotated with : espect to the coordinate system of said reference frame to 
define offset ang es, a method of calibrating said touch system comprising the steps 
of: 

ci pturing in image of the object using each said at least two cameras at 
at least one location with n said reference frame; and 

fcjr each location: 

de :crmining the position of the object within each image, the 
position of the object within each image being represented by an angle 4 , said angle 
being equal to the angle ; 'orroed between an extremity of the field of view extending 
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beyond the reference frame and a line extending from the camera that intersects the 
object within the image; mi 

math ematically calculating the offset angles of said at least two 
cameras based on 1 he angle determined for each image and the position of said at least 
two cameras relative to the coordinate system assigned to said reference frame, 


11. Thi 
calculated using a 


method of claim 10 wherein the offset angle of each camera is 
least squares method. 


12. A touch system comprising: 

a generally rectangular reference frame surrounding a touch surface, 
one corner of the referenc; ; frame defining the origin of a coordinate system assigned 
to said touch surface; 

a camera a ijacent each corner of the reference frame, each camera 
being aimed towards said touch surface and capturing images of said touch surface 
within the field off view tl ereof, fields of view of said cameras overlapping within 
said reference frame> the fields of view of said cameras being offset with respect to 
said reference frame; and 

a processc r processing the captured images and generating object 
position data when an ob iect appears in images, said processor determining the 
position of said object re ative to said origin in rectangular coordinates using said 
object position £ ata based on triangulation, wherein said processor further executes a 
calibration routi le to delprmine offset angles of said cameras, said offset angles being 
used by said pre cessor tip adjust said object position data prior to said position 
determination, 

13, A compv ter readable media including a computer program thereon for 
determining the offset a ligles of cameras at different positions along a reference 
rectangular coqrdinate t ystem based on object position data generated by said 
cameras, the object pos tion data generated by each camera representing the position 
of an object wijthin the field of view of said each camera at least one location within 
the fields of view of sajd cameras, said computer program including: 

computer program code for relating the object position data generated 
by each camera to said rectangular coordinate system; and 
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angle of each camera basec 


computer program code for mathematically calculating the offset 


on the related object position data and the position of said 


cameras relative to said coordinate system. 


